Stigma can be a major stressor for individuals with schizophrenia and other mental illnesses. It is unclear, however, why some stigmatized individuals appraise stigma as more stressful, while others feel they can cope with the potential harm posed by public prejudice. We tested the hypothesis that the level of perceived public stigma and personal factors such as rejection sensitivity, perceived legitimacy of discrimination and ingroup perceptions (group value; group identification; entitativity, or the perception of the ingroup of people with mental illness as a coherent unit) predict the cognitive appraisal of stigma as a stressor. Stigma stress appraisal refers to perceived stigma-related harm exceeding perceived coping resources. Stress appraisal, stress predictors and social cue recognition were assessed in 85 people with schizophrenia, schizoaffective or affective disorders. Stress appraisal did not differ between diagnostic subgroups, but was positively correlated with rejection sensitivity. Higher levels of perceived societal stigma and holding the group of people with mental illness in low regard (low group value) independently predicted high stigma stress appraisal. These predictors remained significant after controlling for social cognitive deficits, depressive symptoms and diagnosis. Our findings support the model that public and personal factors predict stigma stress appraisal among people with mental illness, independent of diagnosis and clinical symptoms. Interventions that aim to reduce the impact of stigma on people with mental illness could focus on variables such as rejection sensitivity, a personal vulnerability factor, low group value and the cognitive appraisal of stigma as a stressor.
Introduction
Stigma is a major stressor for many people with schizophrenia and other mental illnesses (Corrigan, 2005; Hinshaw, 2007; Link and Phelan, 2001; Thornicroft, 2006) . It is unclear, however, why some people with mental illness remain relatively unaffected by stigma whereas others perceive stigma as more stressful and are demoralized, with often serious clinical consequences (Corrigan and Watson, 2002; Rüsch et al., 2006; Watson et al., 2007) . Social psychological research on other stigmatized groups that used a stress and coping framework (Lazarus and Folkman, 1984 ) offers a promising model to investigate the range of perceptions of and responses to mental illness stigma (Major et al., 2002b; Miller and Major, 2000; Miller, 2006) . Identifying vulnerability and resilience factors to stigma stress can help to reduce stigma's impact on persons with schizophrenia and other mental illnesses. Considerable research examined stress-reactivity in schizophrenia (Betensky et al., 2008; Schizophrenia Research 110 (2009) Contents lists available at ScienceDirect
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j o u r n a l h o m e p a g e : w w w. e l s ev i e r. c o m / l o c a t e / s c h re s Horan et al., 2005; Myin-Germeys and van Os, 2007) . A related line of work studied how people with schizophrenia cope with their illness and other stressors (Cooke et al., 2007; Lysaker et al., 2004 Lysaker et al., , 2005 Roe, 2001; Roe et al., 2006) . Building on this important work and applying a socialpsychological stress-coping model to mental illness stigma, we specifically investigated stigma-related stress.
The stress-coping model examined in this study (Major and O'Brien, 2005) includes four elements of stigma and its impact on individuals with mental illness, (1) public and personal factors that predict the appraisal of stigma as stressful; (2) the cognitive appraisal of stigma stress itself; (3) emotional and cognitive responses to stigma stress; and (4) outcome variables that are influenced by stress responses. The first two elements, stigma stress appraisal and its predictors, shall be discussed in part 1 of this two-part paper (Fig. 1) ; stress reactions and outcomes are the subject of part 2 (Rüsch et al., 2009 ).
The cognitive appraisal of stigma-related stress is the key element of this model (Fig. 1) . For example, persons with schizophrenia experience stigma-related stress when they fear losing their job or apartment due to public prejudice and believe they do not have the resources to overcome this threat. Two types of cognitive appraisals are relevant here (Lazarus and Folkman, 1984) . In primary appraisal, a person estimates the potential harm resulting from stigma; in secondary appraisal, individuals estimate their personal resources to cope with stigma. Thus, stigma stress is a difference score of primary and secondary appraisal and occurs when perceived harm exceeds perceived coping resources.
Public and personal factors predict why some people with mental illness perceive stigma as stressful but others do not ( Fig. 1 ; Major and O'Brien, 2005) . As a public factor, the more stigma individuals with mental illness perceive in society, the more likely they are to see stigma as potentially harmful (Crocker et al., 1998) . Social cognition needs to be taken into account as a specific factor in mental illness, because social cognitive deficits are common in schizophrenia (Corrigan and Penn, 2001 ) and stigma must be perceived by the stigmatized person in order to act as a stressor. Such deficits may reduce the level of perceived stigma if individuals fail to pick up subtle stigmatizing behavior and cues, or could cause a person to misunderstand neutral behavior in others as stigmatizing. In terms of personal characteristics we studied three factors that shape stress appraisal (Fig. 1) . First, people with mental illness can be sensitive to rejections in personal relationships which renders them more vulnerable to stigma leading to higher stress appraisal. A person with schizophrenia who is highly concerned about being rejected by neighbors or work colleagues is more vulnerable to perceive stigma as a stressor (Jussim et al., 2000; Downey and Feldman, 1996; Mendoza-Denton et al., 2002) . Second, stigmatized individuals are often motivated to believe that society is fair and therefore perceive stigma as legitimate which, although not improving the person's or the group's status, can subjectively ease stigma-related stress (Jost et al., 2003; Major et al., 2002a) . Third, how people with mental illness value and perceive their ingroup (i.e., people with mental illness) likely influences stress appraisals because public stigma targets them as members of their group. A recent review summarized three factors that influence an ingroup's impact on group members (Correll and Park, 2005) : whether group members evaluate their ingroup positively or negatively (perceived group value); how strongly individuals identify with their group (group identification; Jetten et al., 2001; Watson et al., 2007) ; and entitativity, or the perception of the ingroup as a coherent and meaningful unit (Campbell, 1958; Lickel et al., 2000) . Ingroup perception is relevant because individuals who hold their group in high regard (high group value) are more immune to stigma; and those who do not feel close to their group (low group identification) or see the group as incoherent (low entitativity) will perceive stigma as less personally relevant and therefore as less stressful (Corrigan and Watson, 2002; Correll and Park, 2005) . Major and O'Brien, 2005) . Stress predictors consist of public and personal factors (left margin of Fig. 1 ). Ingroup perception (lower left corner of Fig. 1 ) refers to how individuals with mental illness perceive their ingroup, that is the group of people with mental illness; more specifically, how individuals value their ingroup (group value), how strongly they feel attached to it (group identification) and whether they perceive their ingroup as a coherent unit in society (entitativity).
We examined a stress-coping model of stigma to better understand how stigma affects people with schizophrenia and other mental illnesses which could eventually lead to improved interventions and outcomes for individuals affected by stigma-related stress. In part 1 of this study, we tested the hypothesis that more perceived stigma, more rejection sensitivity, less perceived legitimacy of discrimination and ingroup perception variables (lower perceived group value, more group identification, more entitativity) predict the appraisal of stigma as more stressful.
Materials and methods

Participants
Eighty-five participants with mental illness were recruited from centers offering mental health services in the Chicago area as a representative group of people with chronic and serious mental illness in outpatient settings. This sample size allowed us to examine several variables as stress predictors, including diagnosis. An eighth grade reading level as assessed by the Wide Range Achievement Test (Wilkinson and Robertson, 2006) was required. All participants gave written informed consent and the study was approved by the institutional review boards of the Illinois Institute of Technology and the collaborating organizations. Participants were on average about 45 years old (M = 44.8, SD = 9.7), had a mean of 13. 5 years of education (SD = 2.3) and were 68% male. More than half (58%) were African-American and about a third (34%) Caucasian, while a few reported Hispanic or Latino (5%) and mixed or other ethnicities (4%). Axis I diagnoses were made using the Mini-International Neuropsychiatric Interview (Sheehan et al., 1998 ) based on DSM-IV criteria. Twenty-three (27%) participants had schizophrenia, 22 (26%) schizoaffective disorder, 30 (35%) bipolar I or II disorder, and 10 participants (12%) had recurrent unipolar major depressive disorder. In addition, in the entire sample 33 subjects (39%) had comorbid current alcohol-or substancerelated abuse or dependence. On average, participants with mental illness were first diagnosed about 15 years ago (M = 14.9, SD = 10.2) and had been hospitalized in psychiatric institutions about nine times (M = 9.2, SD = 13.1).
Cognitive appraisal of stigma-related stress
Adapting a measure of cognitive appraisal of sexism (Kaiser et al., 2004 ) that was based on Lazarus and Folkman's (1984) conceptualization of stress appraisal processes, four items assessed primary appraisal of mental illness stigma as personally harmful (e.g., "Prejudice against people with mental illness will have harmful or bad consequences for me") (Cronbach's alpha = .88). Four additional items measured secondary appraisal of perceived resources to cope with stigma (e.g., "I have the resources I need to handle problems posed by prejudice against people with mental illness") (Cronbach's alpha = .78). All eight items were scored from 1 to 7 with higher scores equaling higher agreement. A single stress appraisal score was computed by subtracting perceived resources from perceived harmfulness. A positive difference score indicated the appraisal of stigma as stressful and as exceeding personal coping resources.
2.3. Measures of perceived stigma, legitimacy, rejection sensitivity and depression Link's (1987) 12-item Perceived Devaluation and Discrimination Questionnaire was used to measure the perceived level of stigma against persons with mental illness in society, higher scores reflecting more perceived stigma (Cronbach's alpha = .85). Perceived legitimacy of discrimination is defined as an individual's perception that their ingroup's lower status in the social hierarchy is fair. It was assessed with three items adapted from Schmader et al. (2001) such as 'Do you think it is justified that people without a mental disorder have a higher status than people with a mental disorder?'. Higher scores reflected higher perceived legitimacy (Cronbach's alpha = .82). The Adult Rejection Sensitivity Questionnaire, developed by Downey and colleagues (Downey and Feldman, 1996 ; http://www.columbia.edu/cu/psychology/socialrelations/), was used to measure rejection sensitivity in personal relationships. An average score across nine scenarios was calculated by multiplying the level of rejection concern with the expected likelihood of rejection for each scene (Cronbach's alpha = .81), with higher scores indicating more rejection sensitivity. Depressive symptoms were measured using the 20-item Center for Epidemiologic Studies Depression Scale (Radloff, 1977) with higher scores indicating higher levels of depression.
Ingroup perception measures
Perceived value of the group of people with mental illness in terms of valence and power was measured by two items: "I think the group of people with mental illness is … very bad/very good" and "… not powerful at all/very powerful" (from 1 to 9). The split-half reliability of this scale was satisfactory (0.74 according to the Spearman Brown formula, the equivalent of Cronbach's alpha for twoitem scales; Hulin, 2001) , with higher mean scores indicating higher perceived value of the ingroup (Rüsch et al., in press) . Identification with the group of people with mental illness was conceptualized by five items adapted from Jetten et al. (2001) , e.g. 'I feel strong ties with the group of people with mental illness' (Cronbach's alpha = .85). Items were rated from 1 to 7, with higher mean scores indicating higher group identification. Entitativity refers to the perception of a group as a meaningful and coherent entity (Campbell, 1958; Lickel et al., 2000) . After introducing participants to the concept of entitativity (Rüsch et al., in press ), four items, scored from 1 to 9, measured perceived entitativity of people with mental illness such as 'People with mental illness can be recognized as a distinct group in larger society' (Cronbach's alpha = .73).
Social cue recognition
We used a shortened version of the Social Cue Recognition Test (Corrigan and Green, 1993) to measure social cognitive deficits which may affect stigma perception. On a computer screen participants watched a short vignette in which a man and a woman interacted. Afterwards participants responded to 36 true-false questions about the content of the scene. Half of the questions referred to concrete cues ("George came into the room through the door"), the other half to abstract cues about goals and motives ("In this situation, George's goal is to help Laurie out"). Hits and false positive responses were recorded separately for concrete and abstract cues. Previous research indicates that the number of false positive responses to abstract cues is the most sensitive indicator of social cognitive deficits in schizophrenia (Corrigan and Nelson, 1998; Corrigan and Green, 1993) and was therefore used as index of social cognitive deficits.
Results
Cognitive stress appraisal and its predictors across diagnostic groups
We examined differences in levels of cognitive stress appraisal and stress predictors between the four groups of subjects with schizophrenia, schizoaffective disorder, bipolar disorder and unipolar depression. Analyses of variance did not indicate significant group effects, except for rejection sensitivity (F = 4.80, p = .004) and social cognition (false positive responses in the Social Cue Recognition Test, F = 4.26, p = .008). Post-hoc Scheffé tests showed significantly lower rejection sensitivity in the schizophrenia (M = 10.1, SD = 3.8) than in the bipolar (M = 14.2, SD = 5.5; p = .03) and the unipolar depression groups (M = 16.2, SD = 5.7; p = .02). Social cognition was worse in the schizophrenia group (M = 2.4, SD = 1.5) than in the bipolar group (M = 1.2, SD = 1.2; p = .03). Other subgroup differences were non-significant. Subjects with versus without substance-or alcohol related disorders in the entire sample did not differ in terms of predictors or stress appraisal (p-values N .20).
Correlations between predictors and cognitive stress appraisal
Higher levels of perceived stigma were associated with cognitive appraisal of stigma as more stressful. Because stress appraisal is a difference score between the primary appraisal of stigma's perceived harmfulness and the secondary appraisal of perceived resources to cope with stigma, correlations of stress predictors with primary and secondary appraisals were assessed as well (Table 1) . This gave us a better understanding whether correlations with the stress appraisal difference score extended to the underlying primary and secondary appraisals. A higher level of perceived public stigma was associated with regarding stigma as more harmful, but not with perceived coping resources (Table 1) . More rejection sensitivity was also associated with higher perceived stigma stress, but unlike perceived stigma, rejection sensitivity was related to lower perceived coping resources. Perceiving stigma as unfair (low perceived legitimacy of discrimination) was associated with more perceived harm due to stigma; however, it was not correlated with perceived resources or stress. High group value was related to more perceived resources to cope with stigma, but was not significantly correlated with stigma stress in bivariate correlations. Interestingly, group identification and entitativity were positively related to both perceived harm and to perceived coping resources. Since stress appraisal is a difference score between perceived harm and coping resources, these associations seemed to cancel each other out, resulting in the lack of correlations with stress appraisal. Social cognition (false positives in the Social Cue Recognition Test) was not related to stress appraisal (r = − .13, p = .25), but poorer social cognition was associated with two stress predictors, less perceived stigma (r = − .32, p = .003) and less rejection sensitivity (r = − .29, p = .008). minus 'appraisal of resources to cope with stigma' (secondary appraisal).
Higher scores indicate higher perceived stigma-related stress, that is perceived harm of stigma exceeds perceived resources to cope with stigma. b Perceived Devaluation and Discrimination Questionnaire (Link, 1987) . c Adult Rejection Sensitivity Questionnaire (Downey and Feldman, 1996) . d Higher entitativity scores indicate a stronger perception of the group of people with mental illness as a coherent and meaningful unit. (Link, 1987) . c Adult Rejection Sensitivity Questionnaire (Downey and Feldman, 1996) . d Higher entitativity scores indicate a stronger perception of the group of people with mental illness as a coherent and meaningful unit. e Social Cue Recognition Test, number of false positives for abstract cues (Corrigan and Green, 1993) . f Center for Epidemiologic Studies Depression Scale (Radloff, 1977) .
Regression on cognitive stress appraisal
In order to investigate whether univariately significant predictors of stress appraisal acted independently, we calculated a multivariate regression on stress appraisal with six predictors (Table 2, Fig. 1 ) which were only moderately interrelated (all correlation coefficients b.50). More perceived stigma in society, lower group value (holding one's ingroup in low regard) and, at a trend level, higher rejection sensitivity independently predicted the appraisal of stigma as stressful. We then repeated the regression controlling for possible confounds of depressive symptoms, social cognitive deficits and diagnosis (schizophrenia or schizoaffective disorder; because the subgroup comparisons had not shown any significant group differences between the schizophrenia and schizoaffective groups, both were collapsed into one diagnostic category and contrasted with affective disorders as a dummy variable). In a regression with these three variables as additional predictors none of them were significant and R 2 did not increase; perceived stigma and group value remained significant predictors of stress appraisal (Table 2) .
Discussion
We tested a social psychological stress-coping model of stigma (Major and O'Brien, 2005) among persons with schizophrenia, schizoaffective or affective disorders. According to the model, the level of perceived public stigma and personal variables predict whether stigmatized individuals appraise stigma as stressful, exceeding their perceived coping resources. This hypothesis was partly supported by our findings. The level of perceived stigma was a strong predictor of stress appraisal. This highlights the urgency to reduce public stigma to reliably decrease perceived stigma and its consequence, stigma-related stress for stigmatized individuals.
Based on low perceived coping resources, the link between rejection sensitivity and stigma stress supports previous research that rejection sensitivity can exacerbate stigma stress by undermining perceived social support (Jussim et al., 2000; Mendoza-Denton et al., 2002) . Rejection sensitivity is therefore a worthwhile target for initiatives aiming to reduce stigma's impact on individuals. Low perceived group value as a stress predictor implies that only a valued ingroup is a resource for group members (Correll and Park, 2005; McCoy and Major, 2003) . Interestingly, group identification and entitativity were related to both perceiving stigma as more harmful and to more perceived coping resources. This is plausible because for someone who feels attached to a coherent group, group membership can be a resource or a threat, depending on, for example, situational cues or group value (Correll and Park, 2005) . As expected and consistent with system justification theory, high perceived legitimacy of discrimination was associated with seeing stigma as less harmful (Jost et al., 2003; Major et al., 2002a) ; however, this did not extend to stigma stress appraisal.
Social cognitive deficits, though not directly linked to stigma stress, seem to reduce the level of public stigma that individuals perceive and may therefore indirectly reduce stigma stress. Future studies should investigate this issue using structural equation modeling in larger samples. Psychiatric diagnoses and depressive symptoms, on the other hand, did not play a major role in our results. This is consistent with stigma as a stressor for people with serious mental illness in general, independent of diagnosis.
Before drawing conclusions, limitations of our study have to be considered. First, our data are cross-sectional and therefore cannot determine causality; thus more stigma stress could also influence predictors. Longitudinal studies should investigate the direction of causal relationships and possible feedback loops between predictors and stress appraisal. Second, stigma stress is often related to situational threats which were not examined by our trait-measures. Future work should study the relationship between stigma and other stressors in schizophrenia (Betensky et al., 2008; Myin-Germeys and van Os, 2007) .
Despite these limitations we found support for public and personal factors as predictors of cognitive stress appraisal in response to mental illness stigma. Perceived stigma as a predictor of stigma stress underscores the importance of reducing public stigma to improve the situation of individuals with mental illness (Corrigan and Penn, 1999; Rüsch et al., 2005) . Group value, the other major factor associated with stigma stress, could be a useful target for interventions that aim to reduce the impact of stigma, whether in group trainings run by professionals (Knight et al., 2006) or in peer-support programs (Clay et al., 2005) , and recently gained increasing attention. Targeting group value and rejection sensitivity, such approaches could ease stigma-related stress and increase resilience to public stigma. Part 2 of this study will discuss reactions to stigma stress and how it affects broader outcomes, identifying further targets for such interventions. . All three funding agencies had no further role in study design; in the collection, analysis and interpretation of data; in the writing of the report; and in the decision to submit the paper for publication.
